Specialized ribosomes allow for the study of mutations in functionally important regions in 16 S rRNA, without affecting cell growth. The identification of functional regions in the central domain of 16S rRNA.
In order to identify the sequences in the central domain of 16 S rRNA of Escherichia coli that are important for ribosome function, we have generated random mutations using a PCR-based mutagenesis technique. We show that the effects of such mutations on ribosomal activity can be analyzed in vivo utilizing the specialized ribosome system. With this system the effect of rRNA mutations on ribosomal activity can be studied by measuring the translation of a modified CAT-mRNA by specialized ribosomes. Specialized ribosomes do not translate the endogenous mRNAs and, therefore, are expected to constitute a non-essential pool of ribosomes within the cell. In total, we have isolated 28 different clones harboring specialized ribosomes with single or multiple point mutations. We demonstrate that for none of these clones was cell growth retarded, even though some of the mutations severely impaired the activity of the specialized ribosomes, to as low as 3% of the wild-type level. For all mutants, their individual activities ranged between 3% and 100% of that of the wild-type activity. Comparison of several mutants indicates that mutations within the hairpin loops 787-795 and 898-901 strongly reduce the ribosomal activity. We also present evidence that the single-stranded region centered around residue A815 may be involved in maintaining translational accuracy.